Phosphorylation of specific serine residues in the PKR activation domain of PACT is essential for its ability to mediate apoptosis.
Activation of the latent protein kinase, PKR, by extracellular stresses and triggering of resultant cellular apoptosis are mediated by the protein, PACT, which itself gets phosphorylated in stressed cells. We have analyzed the underlying biochemical mechanism by carrying out alanine-scanning mutagenesis of the PKR activation domain of PACT. Among the indispensable residues identified were two serine residues, whose phosphorylation was essential for the cellular actions of PACT. Two-dimensional gel analysis, Western analysis using phosphoamino acid-specific antiserum, and in vivo 32P labeling of PACT demonstrated that constitutive phosphorylation of one of the two residues, Ser246, was required for stress-induced phosphorylation of the other, Ser287. Substitution of either of them by threonine or aspartic acid, but not alanine, was tolerated. Substitution of both residues with the phosphoserine mimetic, aspartic acid, produced a mutant PACT that, unlike the wild-type protein, caused PKR activation and apoptosis, even in unstressed cells. These results indicate that phosphorylation of specific serine residues in the activation domain of PACT is the major mode of transmission of cellular stress response to PKR.